Abstract: We report lead exposure in four employees of a privately owned shooting range, one of whom had neurological toxicity due to lead. Increasing time worked at the range was associated with elevation of blood lead. This incident emphasizes the risk of airborne lead exposure to employees of firing ranges. (Am J
Introduction
Exposure to lead in indoor firing ranges is a documented occupational hazard.1-3 Airborne lead is generated by the action of hot propellant gases against the base of the bullet, by the friction of bullets against the gun barrel, when leaded bullets strike the target area, and by the combustion of lead in priming compounds. 4 Inadequate ventilation at a firing range and lack of personal protective equipment use by employees may result in lead poisoning of exposed employees.
In April 1985, the Colorado Department of Health (CDH) received a report from the director of a local health department concerning two persons with blood lead levels of 88 and 69 ,ug/dl. These persons were employed at a privately owned indoor firing range, and their lead levels were reported as part of routine medical monitoring by a physician. They had normal baseline blood levels reported in August 1983, when the range had opened (these results were unavailable to the investigators); the elevated blood lead levels were found in follow-up in April 1985. Table 2 lists the airborne lead concentrations at the range. The highest, 90,5 ,ug/m3 lead was found closest to the target. Technical difficulties in measuring air flow rates precluded adequate assessment of the ventilation system, but the flow rate recorded at installation was approximately 17,000 ft3/minute; this is below NIOSH recommended guidelines of 20,000 ft3/minute based on the dimension of this shooting range. Air lead levels on the range suggest that the workers may have been exposed to potentially toxic lead levels while working in the contaminated down-range areas. Inadequate ventilation may also have contributed to the elevated blood lead levels found in the employees. An additional source of exposure to the two part-time employees, who recycled bullets at their homes, might have been lead suboxide particles thrown off during molten lead agitation in the bullet molding process.2 The failure to find an association between behaviors known to increase lead absorption (such as smoking and eating in the shooting area) may be due to the small number of subjects.
Methods
The ventilation at the firing line was not measured or examined for turbulence. Patrons and employees alike could have been exposed to lead even with the low air levels measured in this investigation. Air lead sampling of exposed persons would have provided a better measure of exposure during maximum firing conditions.5 Because the range had ceased operations due to unrelated reasons, further investigation regarding exposure to patrons was not possible.
Periodic blood lead and EP levels should be used to monitor exposed shooting range workers. Public health officials as well as range proprietors should be aware of design problems and work habits in ranges which allow exposure of employees and patrons. NIOSH has published guidelines for the construction, maintenance, and monitoring of firing r4nges. 4'5 
